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INTRODUCTION

Background

" During World War Il in Western Europe, 40% of the combat between Allied and Axis

forces was in,urban areas as the front lines moved through the numerous cities of
France, the Low Countries and Germany. This combat was carried out on the small
unit level, usually by infantrymen, or at best by dismounted troops. Fighting was door

ousted from the cover and protection of the buildings grudgingly. Although tactically
the Army preferred to bypass cities in order to destroy the larger enemy forces, it
was always necessary to clear out the forces remaining in the bypassed cities using

to door, room to room, building to building; progress was slow and the enemy was

techniques of urban combat. The Army expécted this type of combat and trained for

it in mock cities erected at training centers throughout the world. Since World War 11
the Army doctrine has continued to shun combat in cities and concentrate on the
battle of firepower and maneuver in ‘'the open. As a consequence, there has been
little training for urban warfare, except perhaps in the Berlin Brigade, and facilities

" to conduct this training are virtually nonexistent in the Continental U,S. Materie! has

been developed without special consideration 'for its performance in the unique -

conditions of city fighting; some weapons and other materiel row in the hands of
troops are unsuitable for use in built-up areas. In all three areas -- doctrine, tra.ning
and materiel - the Army's capab\hty to fight effectively in cities is less than it needs
to be, ,

This deficiency in combat capability has become increasingly clear to Army planners
oyer the past few years, and with the realization has come a recognition that some
dcgree of urban combat, particularly in Europe, is a certainty if war should occur.
There are now 567 cities in Europe having population greater than 100,C00; one of
these cities would be encountered in combat every 40-60' kilometers. Urbanization is
proceeding at such a pace in Europe that an Army would encounter a village or town
‘of some size every 3-4 kilometers. ' [t seems evident that combat in citias is
uravoidable even'if the preferable tactic is to bypass.

For the tactical defender, forcing the attacker to fight in towns and cities may be a
viable way to conduct the war. It is generally conceded that cities are an effective
force multiplier for the defender; that is, the attacker must commit more than three
times the strength of a defender in order to successfully defeat the defending force in
a city. 1f, as most expcrts ‘agree, the NATO Armies are badly outnumbered in men
and weapons in 4 war with the Warsaw Pact Armies, forcing the battle into cities may
effectively reduce the imbalance of forces. We recognize that the.leaders of ‘he
FRG and the civil populanon may not readily accept the idea that the battle for
Europe will be fought in.their cities, with the attendant destruction and civilian

.casualties. However, realistically, we believe that the cities will inevitably become

part of the campaign and consideration should be given to using them.

Since combat in cities is likely in the event of a war in Europe, the Army has realized
the need to revitalize their efforts to prepare for Military Operations in Built-up
Areas (MOBA). . This Ad Hoc Study Group was chartered by the Army Scientific
Advisory Panel (now Army Science Board) to recommend ways that technology can
contribute to an improved MOBA capability for the U.S: Army
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Some of the conditions ' which make MQOBA different from combat outside of cities
and require special consideration are these:

Fighting is at close range, often face-to-face and seldom exceeding 50
meters. Some weapons, particularly large caliber, are unsuitable at these
very short ranges, because fuzes do not arm quickly enough. '

Rockets and recoilless rifles generally should not be tired from the confine-
ment of small rooms because backblast and overpressure are harmful 10
weapon crews. - . .

Weapons for breaching concrete wails are required. These walils furnish
concealment and cover not generally available to the foot soidier outside of
cities,

Communication, particularly by radio, is difficult and sometimes irhpossib!e.
RF ranges are unpredictable but usually much shorter than in the ‘open
because of the shielding of large buildings and structures.

Multi-storied buildings add the vertical dimension to the battle. Basements,
sub basements and upper floors become part of the battle scene, Combat
vehicle vulnerability is increased because of the increased likelihood of
attack from above. ,

Sewers, subways and utility tunnels' provide covered passageways for
movement of troops of both sides, and for .concealment. A detailed
knowledge of the location and status of these tunnels is needed to
successtully wage the battle. . :

The map and chart data nceded by the commander far exceed those needed
for combat in the open. For example, he should know tetephone, electric,
gas , water and sewer locations, connections, substations, generating and
pumping stations. Communications in place can help him maintain his own
communication links. ) .
Command and control presents an entirely different problem than in the
open. Although distances: are short, difficult communications and inter-
rupted lines of sight make control of the battle by higher echelon

commanders a very problematxcal thing. Small umt commanders must be

regarding positions and movement of friendly and' enemy forces is needed by .

the small unit commander in this environment. From the tactical
standpoint, it may be worthwhile to deliberately locate C” centers in cities
because of the inherent protection afforded by tall buildings constrgcted of

_steel and concrete. The cost to the enemy of destroying such a C” center .
would be very high.

Intelligence will probably be spotty. Location of the enemy is increasingly

. difficult because of the muititude of cover and concealment available. The
enemy can move rapidly by multiple paths without being observed by -

friendly forces. The collection and analysis of information is made more
difficult by the limitations on communications.

- ._



o Target location is difficult because of the ready availability of concealed
tiring positions. Snipers can move from room to room, appearing for only
very brief times and then changing position. Limited visibility makes ob-
servation beyond 50 meters practically impossible.  Visibility is usually
limtted by dust and sinoke and in some cases by urban pdliution.

‘ e ‘\Movement by vehicle is difficult in MOBA. Streets will be littered by rubble
ang cratered if ‘the city has been bombed or subjected to artillery attach.
L ' Bridges and overpasses are likely to be down. The avadability of cover
' afforded by buildings, rubble and tunnels makes vehicles in the strests more’
" vulnerable to sudden, unexpected attack. Evacuation of the dead and
. wounded and resupply are slowed because of the difficult vehicle movement.

. o The urban battle is psvchologically more debilitating to the soldier, Battle
: ' s at close ranges and danger exists in all directions -- above and below as
' . ' well as on'every side. Safe areas may he non-existent. Actual fighting may
. be brief but intense, with little warning. Periods of exposure to possible
enemy encounters may extend continucusly over days or weeks; perhaps even
o months. The noises and smells of battle are intensified by the confinement
of streets and buildings. :

All of the above factors contribute to a combat environment which is definitely
- different from battle outside of the urban areas, Special tactics and techniques are

needed and the soldiers nced.to be properly trained in the employment of these

tactics and techniques. In some cases special equipment is needed, or enstmg equip- -
7 ' . ’ © ment needs to be modmed to make n suitable for \108‘-\.

\Reoort Format

hé report is. a compendlum of separate reports prepared bv the Ad Hoc Group
members which examine in detail mne functional areas of \hlltarv Qperations in
Built-Up Areas:

Modehng, Simulation & Trammg

Mapping , .

Location & Identification of Forces

Command & Control

Communications ; :

Non-Chemical' Weapons & -\mmumtxon

Chemical Weapons & Dcfense- Radnologxcal Defense

' Mobility ' .
Psychologncal Factors . ,

These separate sections are.preceded by an Executive Summary which presents the

i Terms of Reference and which contains the General Findings of the Group and sum-

‘ marizes the Specific Findings contained in the separate sections of the report.
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EXUCUTIVE sStvMary

Terms of Reference

The Terms of Reference for the \d Hoc Group on \AOBA were establxshc’d Sy

memorandum dated | Rprll 1977. They are as follows:

a.  Help TRADOC 'tran slate the results of the U.5.-FRG joint study in terms
that are meaningfulito the developer. Consider the modelling techniques
that have been employed and tecomm *nd improvements.

. i .
b, Examine the unique techmcal proble'ns drising trom operating in a'MOBA

environment which lffect the ability of the Army to (1) determine the *

location of and identity enemy, neutral, and friendly forces; (2) exercise
cemmand and control; (3) move from point to point; {4} engage all types

. of targets with effective weapons. ldentify the critical technical probiem
areas and recommend appropriate technical solutions having high payof{
possibilities.

In respondmg to ‘these T4rms of Reference, the Ad Hoc Study Group used the
U.S.-FRG joint study to'develop the special conditions for MOBA wnich are
listed in paragraph |l. There are many references in the joint study to materiel

limitations and needs; eadh of these is addressed in the separate sections of thi, .

report and materie| developments recommended herein are in consonance with
the specified needs and récommendatnons of the U.S.-FRG study. '

The requirement of the ‘ OR to consider modelling techmques is addressed in
Section | of the report, ' \1odelmg and Training". The examination and identi-
fication of unique technical problem areas and recommended technical solutions
are addressed in the remaining section of the report as follows:

TOR Qperational J\rea Study Report Response
Location and 1dennfxcatn n of "Section 3, Location and Ideﬁtiﬁcation
enemy, neutral, and friendly " of Forces .

forces

"~ Exercise of Command and Con- Section 4, Command and Control

trol Section 5, Communications

Engagement of all types of Section 6, Non-chemical Weapoﬁs & Ammu-
tirgets with effective nition

weapons ‘ ~ Section 7, Chemical Weapons and Defense
Movement from point to jpoint Section 8, Mobility -

An additional section, Psychological Factors in MOBA has been added because
the Ad Hoc Study Group believed this to be an important consideration in urban
comba'




General Findines

Merally the Studgy Group believes that, afthough there 1s an increasmg Iwire-
aess th the Army of the amportance ot MOB A, it has not received sutficien®
emphasis Hyv the Army's combat "Jevetopment, traimung and mazerte. Jdeveloo-

'y

S ment organizations. . '

The need tor marenel to be operational in a3 MOBA environment has not
been included 1n most materiel requiremer.ts deccumants, (MENS, RQOCs.
LOAs, etc.) with the result that soine items ‘of materiel now in the hands
of tirops are ‘unsuitable or inpperable in MOBA. These materiel
deficiencies are noted (n the appropriate sections of this report.

The extent to which materiel 1s or 1s not useful in MOBA has hot been
determined in all cases, although DARCOM s working this problem n

" specific areds. Further testing 1s needed to find out which’ weapons ana

other materiel are suitdble and what new developments are neederd.
Because of the hiatus which has eusted 1n consideration of 'MOBA, the
manner in which weapons and other materiel should te used in MOBA 18
not ‘comnpletely understood. Training, games ard maneuver; can help
‘determine these factors. The need'to expand the data base of weapon and
materiel eftfectiveness is inc.uded in the separate sections of this report.

The MOBA environment, in the past, has not: been considered an integral
characteristic of normil combat operations. As a result, during the
development cycle testing by both the materiel developer and the combat
developer, data has not been coilected or evaluated to adecuately address
this spectrum of system performance. Testing withuin the MOBA
environment should be institutionalized tor all systems as a standard,
routine requirement.

Training for MOBA has been cursory at best. Individuals and units Jdo not
receive sufficient training to insure’ operanonal readiness.  Traning
facilities worldwide are inadequate.

The Ad Hoc Study Group agrees with the position stated in the U.S.-FRG
joint study’ that "Forces which are to be engaged to conduct military
operations in built-up areas cannot be equipped with special weapons for
this purpose ... it must be possible to use them n any other terrain and
they must be capable of carrying out the entire scope of mussions. and
combat. Nevertheless it must be required that special tvpes of ammu-
nition are developed for the available weapons which dre optimum with
regard to carrying out military operations in butlt-up areas"* Today's -
technology can in most cases support needed moditications or new de-
velopments.

As a minimum,. the proposed MOBA-related tasks for FY?S and FY79
developed and recommended by thé Second DARCOM-TRADOC Coordi-
nation Conference on MOBA, 19-20 July 1977, shouid be funded and per-
formed. Specific references to some of these tasks are included in the

separate sections of this reporzt. .

* Draft U.S.-FRG Joint Study on MOBA, June 1977, paragraph B3 (c), pg. 29



3.

Specific Findings

.

b.

Each section of the report includes a complete set of conclusions
and specific recommendations, For a full understanding of the
background and reasoning supporting these findings, the entire
section should be read. | '

From ‘among the many different recommendations contained in the
body of the report, the Ad Hoc Study Group has selected the
{ollowmg as technical solutions to MOBA-related materie] problems
which have the hxghcst payoff possxbxhtxes' ——

® The investigation of modelmg and training for MOBA resuited in
16 recommendations. These can be summarized as follows:

- MOBA modeling, simutation, and training plans and acti-

vities should consider the broad range of MOBA, namely:

combat in cities, operations involving the combination of
man-made towns and the surrounding natural terrain, and
military operations in urban terrain. In addition, field and
simulation studies should 'proceed simultaneously so that
each can benefit from the findings of the other.

- Specific consideration should be given in training and simu-

lation efforts to the use of cities in the tactical planning and,

. development of defenses. MOBA as a force multiplier
should be considered in the modeling and training exercises.

" = Develop a comprehensive CIC modei of sufficient resolution’

to investigate such factors as squad-level tactics, the details
of weapon usage, interrelationships among the environment,
tactics, and weapons, individual detection and firing capa-
bility, and psychological factors: This investigation should
include examinations of the MOBACS Unit Operations Level
Game to check the feasibility of increasing its resoluticn to
the level required and of DYNTACS and perhaps other high
resolution simulations to see if they can be adapted to
MOBA. MOBACS offers the interactive feature, a decided

advantage but some difficulty may be experienced in getting.

it running on a production basis. DYNTACS has the
resolution, a relatively sophisticated tactical decision-
makmg capability, and is operational at Ft. Leavenworth,
but is a completely closed simulation.

- . A MOBA training facility should be planned for construction
and moditication on a <ontinuing basis as knowledge of
MOBA operations and training requirements increases. = An

- ~immediate capability should, however, be provided that will

.enable field exercises to be performed which enact in real . o

life items which the URBWAR model simulates.. This
involves a single attack on a defended multi-room building
starting either from the street’ or another building, with
platoon-size forces on both sides. Results of the field

N NS s WO el S
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exercises could then be used to' update URBWAR and
URBW AR study results used to organize and equip oftensive
and defensive forces in CIC. A logical' next step, as
information becomes avaiiable, 1s to provide for 3 com-
prehensive company- -level CIC \.per:mon. eventually with
combined arms. .

Mapping for MOBA wxll probably alwavs depend chiefly on data
obtained on site and n advdnce. Maps for. MOBA must
therefore be prepared before' the fact. If MOBA is imporant
more of this work should be done (technology will probably

" never significantly simplify the problem). [n spite of this fact,

dreas for research that may provide a meaningful return are Jas

follows:

- The Army Terrain Information Svstem (ARTINS) should be
designed to include intelligence concerning the nature of
built-up areas that are of military significance. [n such a
system, the data bank would include, in addition to terrain
intetligence, features such as underground installations,
tvpes and configuration of buildings, power and communica-
tion centers and lines, piers, railroads, roadwavs. bridges,
etc. .

- Developments in remote sensing technology effer the pos-
" sibulity in the near future of obtammg much of the useful
information needed for MOBA in enemy territory or else-
where not easily accessible for on-site intelligence and of
updatmg existing maps on a near real-time basis. Continued
strong emphasis should be applied to assure that a system to
incorporate remote sensor outputs on a near real-time basis
in combat intelligence is in place to exploit a raoidly
developing technology.

The most promising technologies for detecting, locating and .
identifying forces in a MOBA environment are radar, night
ision/IR, and unattended ground sensors. Thorough and com-

. prehensive tests in 3 MOBA environment of inventory equip-

ment and that under development in thess categories must be
carried out to determine their suitavility.. The equipment to be
tested should include, as 3 minimum:

AN/PPS-15

.-\.\II/GSQ- 160

- Second generation starlight scope
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- Army common modular FLIR
- REMBASS sertsors
- \1ETRRA o

Proper desxgn and development of radar, night vmonf[R and
LGS systems requires both signal propagation information and
target and background signature data bases. The lack of such
data in a MOBA environment makes it impossible .to design
future generatxons of equipment suitable for use both in open’
"terrain and in MOBA. Army laboratories responsible for the
development of this equipment should be tasked (0 collect the
needed information appropriate to 2ach téchnclog.\'v and 0
mcorporate it into the design of future equipment. .

Among the most promxsmg new svstems under development for
detecting, locating, and identifving forces are a) active (radar)
and passive (radiometric) millimeter wave systems operating at
35 or 9% GHz, and b) second generation lightweight FLIR
systems operating in the 3-5 or 8-12 micron spectral interval.
Army laboratories, responsible for these developments s‘muld
ensure that the equxpmen‘ designs are compatxble with use in
‘MOBA.

A strong C2 Architecture and Systems Engineering group should
be established within the Army, supported and supplementec} by
industry, as recommended by the ASB Ad 'Hoc Group on C° |
their interim report.

Derive the requirements to be placed on a command and control
system in order for it to be effective in MOBA and \105 A-
related environments,

Develop a MOBA battlgﬁeld simulator for command training
and expand the MOBA C Training program to include simulated
battle exercises.

The Army should make certain that requirements for systematic
quantitative data collection for COBA" are clearly recognized
and stated, und are given sufficient priority in the commands
responsible for doing 'the work. Such data provides information
to help in the training for better communications in built-up
areas, for fixes that may be made in presernit equipment, and for
taking COBA properly into account in future communication
systems and equipment development.

As data becomes available from systematic testing and data
collection, it should be made available for introduction into
training programs. The results of the Signatron.contract have
already analvzed the existing data base and suggestions of.
points to be emphasized in training can come from. this report.

O P S T



The program that has heen recommended by Signatron, i.e. 2

polarization diversit; and space diversity measurement program

that will provide a diversity data base for COBA radio
communication should be carried out. It may well be that
COBA radio communications can best be improved by use of
diversity. Space and polarization diversity: require neither
transmitter modification -nor extra frequency allocation. If
tests indicate that significart improvements in communication
capability can be achieved by either or both of these tech-
niques, then product improvement programs should be' mmated
and the tixes implemented. .
As rew communication equipment becomes available it should
be tested in a’ COBA-like environment in all of its various
modes. The new SINCGAR family of radios is a good example.
It offers several features which should be helpful in a COBA
environment, not the ieast of which is security.

New communication equipment specifications should consider
the COBA environment. An example of where this might be
first applied is the proposed mobile subscriber system.'

Electro-optical commumcanon, particularly by way of fiber
optics, should be well supported. The advances that have been

~made in the recent past have been outstanding and it offers.

opportunities for communication over large bandwidths and thh
good security and freedom from jamming.

The non-chemical weaponry section of this report contains

detailed sections dealing with nine specific classes of weapons

and their application to military operations in built-up areas.

Each detailed section presents a set of conclusions and recom-

mendations related to the weapon category with which it deals.

In all, 3] rerommendations are made. In addition, two general

findings serve to summarize the overall effort and are as fol-

lows: ‘

‘- Steps 'must be taken to define the technical opportunities for
a real improvement in.our MOBA weaponry posture, not just
to a few high level people in TRADOC and on the Army
Staft, but also to .the Army laboratories and development
agencies and their contractors — the people who will do the
actual development if it is to be done. This can best be
accomplished by conducting battalion scale exercises in

representative built-up areas to test our doctrine, communi-

cation and weapon systerns working together as a system.
Such exercises, adequately supported and studied by partici-
pating weapons designers could do more to define the
opportunities for innovation and to uncover the current
operational deficiencies of our Army in MOBA than any
single other step.
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Chemical operations in MOBA were examuned peodarily {rem
two aspects:  Qffensive chemead :)(wr.,m-ms and ',)rxf)wr,'\mn
against, chernical wésnons.  Four recommendations faw"'e:u:h
arey have beer developed.  Due to the “fact that hemnicad
aftens:ve RX[) rfforty are constrained by Congrassional funding

"support, as well as ather comsuderations, futyre Ry g

initiatives should focus predominantly on plans lor defensive

use, Highlights of the study report are as {oilows:

- The systems analysis of the use of chemical agents 0. MOBA
proposed by the 2nd DARCOM-TRADOC Coordination Con-
ference on MORA should be executed, Output of the stdy
should include: Data base information on dissermnition
dispersal, persistency and effectiveness of toxic wnd non-
tovic chemicals in buijt-dp’ areas; weapon cpacepts for

“individual, crew-served, artillery, rocket, tack and  af
delivery of toxic and non-tavic chemicals in-MORA; recyme.
mendations f{or development ot new chemical ag=nts i
required for MORA,

- I there is the least hope of developing the srophyviaas anti-
dote protective system ot STOG 78-7.2.1 9 the \rmy should
launch a major effort 'to bring this system to Iruition,
Research has been conducted on the mechanism by which
nerve agenty attack the nervous systen and development of
a prophyiaxis system may be possible as a result of con-
tinued investigation. ' .
- Remote detection of chemical agents and an alarm systam
to alert small unity should he developed. ‘An infrared spec-
tral analysis detector currently 13 being devejoped,
The mobility of the Army's current {orces 18 as adequately
developed for MOBA 18 is reasonable and no new vericle ~1asses

or severe modifications of current clas es iy called tor, There

appeary 1o be no need for devetoping a new item of automative
equipment for MOBA,




. . )
1 . ‘
1 .
b l . v
' .
' .
)
' 1}
1 ’ . . v
, . : .
' . I ® oyt L FYEE YRR S T P AT dprad ooty RN Y TN LTINS .
MO g o orther ty ey o warfare, btere gy ey gy
e el ettt nt e eme ity noeengily, oy SEORV U Ty e
Cowo g tsaacer, T sxa helagye gl se tion’ o 0ty renn of .
L T ST Ry I T S BT R AL ST ST AT L B AN S I IR AN .
. » i
R0 B I UL BN TSR MIRTIRY SN I U L PRl S N A A R L .

{ e onenty af MUV ee sartoular St gy be it vy e ot
Crt Al mpertane e e s bt ted sy lodaess :

I ) o - . '
; - Cvery off wv* ¢houlf he tawen ‘o cofre *re var aliies ahy *
' Ccontral o et nefividtual and gt pectarmance g\
l . K and ahtan emoar g S daty o ther [agnetawngd relatianghyg
‘ : o bargeng, oty s 4 and ssvohologieal fact rs .
) , ) .

i B B ,

| \ :

i ' ‘ ,

. . . ‘ ‘

. , .
. .

i .

f ,

! 1

r 0 v ‘ .
, . .
! .

| » ' ,
1
|




SECTION L .

M‘odeling, Simulatidn & Training



0

. SECTION |

Mocdeling, Simulation & Training

Ihtroduc tion

. The nature of Military Qperations in Built-Up Areas (MOBA) has been thoroughly'

described in a number of documents including FM.90-10, the CAC report of November

' 1976, and the 3G Septeiiber 1973 report by GTE Sylvania. All of these stress the

impact of urbanized terrain on all levels of military planning and operations. Thus,
considerations of modeling, siinulation, and training for MOBA must include:

~ 1. Combat in cities (CIC),

2. Operations involving the combination of man-made towns and the sur-
rounding natural terrain, and - ' '

3.  The synergistic effect many actions of types (1) and (2) have on the aver-
all conduct of military operations on urbanized terrain (MOUT).

These three levels correspond generally to the traditional responsibilities of the

captains, colonels, and generals, respectively; although it is apparent that CIC will

require specific consideration of sergeants and perhaps corporals as well as captains,

as platoons and squads are forced to fight essentially on their owh. The colonels, as

battalion or brigade commanders, must consider the optimal use of the natural and
man-made environmentdl features -in accomplishing assigned objectives. The

generals, commanding divisions ar corps, besides trying to capitalize on the overall,
environment to enhance their available resources, must alsd take into account the

political and religious effects, as well as the military advantages of defendiny,

attacking, or bypassing a particular city or town.

The presence of significant numbers of non-combatants and constraint on collateral
damage must be dealt with at all levels in addition to the more traditional problems
of combined-arms strategies and tactics.

General Reguirements

U.S. military personnel must be equipped, organized,and trained for all apsects of
MOBA. However, there is only a moderate amount of experience and data upon which
to base eguipment developments, organizational structures, and training programs.

' The immediacy of the MOBA problem dictates that appropriate additional informa-

tion be obtained as expeditiously as possible.

- The existing CAC and GTE Sylvania studies have hasically defined the overall prob-

lem and identitied specific areas needing examination. They also have provided
important insights concerning potential solutions. This material indicates a need for
both field studies and modeling/simufation efforts. These two approaches should
proceed simultaneously so that each can benefit from the results of the other. All
currently available material can be used for initial designs.

11 -



.\\odels/Simula‘tions

. Trere are two simulation models that have been designed and used especially for the
study of MOBA. One is URBWAR, developed by Rodman Laboratory, Rock Island
Arsenal, and described in an ARMCOM report' dated 15 October 1975. The other is
MOBACS, developed by George Schecter at Ketron, and described in a four-volume
report published in early 1977. A SCORES type of evaluation procedure has also been
used 5y CAC to study MOBA. Other simulation models, de51gned for other uses, could
also be of potentlal value in \AOBA.

URBWAR

URBWAR is a stochastic, event-sequénced $mall-unit (platoon and below) urban
.combat simulation. It is currently. limited to a single attack by one force against a
building or buildings occupied by the other force. There is considerable flexibility in
the layout and material of the buildings and the size, weapons, starting positions, and
tactics of both forces. Elements all move, detect, and fire individually within the
constraints of the roles assigned to them. Movements include moves to assault,
obtain a more favorable search position, and those caused by suppressive fires.
Reasonably sophisticated models are used for detection, hit, and casualty probabili-
' ties and times for these events, although a need has been expressed for better detec-
tion parameter values. Furthermore, these probabnhtxes are weapon dependent. The
output provides (1) a summary of which elements were killed, by whom, the 'weapon
" used, and the rounds fired, and (2) an event-by-event account of the engagement.
Engagement nmes are a matter of 10 to 20 seconds.

Planned modxflcanons mclude (l) a more precxse probability-of-hit and probability-
of-incapacitation subroutine which will account for the part of a human body hit, and .
mobility and fire-power kills, and (2). a dynamic route-selection routine for each
element similar to those used in DYNTACS and ASARS '

In summary, URBWAR appears to prov;de a reasonable first effort at a platoon-vs-
platoon CIC action. With the proposed modifications in place, it will be quite repre-
sentative of the concepts of such actions as currently held by military tacticians.
URBWAR cannot, however, in its present form, play CBR factors’ or non-human
sensors, - although it would seem these factors could be introduced without tog much
difficulty once the ef'fects of such items on the personnel involved are known.

-URBW AR is also not capable of testing the effects of comblned arms actxons includ-
ing armor, artillery, or air support, intra- or inter-platoon command and control, the
psychologxcal and physical effects of isolation from other units over long perxods of

- time, the fighting of a small-unit delaying action, or a retreat.’ Although it is

conceivable that these features could also be included, it is not clear that sufficient

information is available at this point in time to permit a reliable description of these
items to be formulated. Additional field experience is needed for this to take place.

Even if all the desired modeling and parameter information were available, the ques-
tion still remains as to the best role, if any, for URBWAR. Should URBWAR, perhaps
_ modified slightly to represent by input parameters the effects of some of the features
just discussed, remain a relatively simple platoon-vs-platoon, smgle assault, short-
time duration, shot-by-shot model, or used as the ‘basis for expansion into a large,
general-purpose CIC model? In the former role, it could serve as a generator of
statistical inputs to a higher level CIC or' MOBA sxmulatxon- in the latter, it would
_become the basic CIC simulation itself. ,



- MOBACS

The Military Operations in Built-up Areas Combat “imulation is a product of a re-
search project entitled Gammg Modeis for Military Operauon\ in Buiit-up Areas. [t
addresses combined-arms actions from the division down to fire-team levels in a
three-part process in which battle orders are input by military personnel and can be
changed within the course of the battie to test alternative approaches to various
strategic and tactical situations. : ‘

The three steps in this process are:

l. A planning map exercise intended to simulate division/brigade planning
operations. Here military planners produce' detdiled operations plans
which are used to construct the input for the second level of sxmulanon,
the Force Operations Level Game,

2.  The Force Operations Level Game simulates brigade sized .combat oper-
ations with a unit resolution level of approximately platoon-sized units, It
- is fully team interactive (both forces) wherein players input unit orders’
’ which govern the simulated combat action for that period. The results are
' fed back to the players who then formulate unit orders for the next
period. Each period corresponds to approxxmately 15 minutes of combat
time. The combat history generated is analyzed to isolate critical unit
action sequences which then form the basis for a detailed scenario for the
lowest, most detailed level of sxmulatlon, the Unit Operations Level
Game. '

3. The Unit Operations, Level Game simulates approximately company level
operations with resolution to the squad or fire-team level. This game can
" be operated either (1) as 'a closed simulation of comba: sequences with
player-analysts providing complete input scenarios and having the capa-
bility of automatic parametric replication of game play or (2) in the

cyclic mode as is used with the Force Qperations Level Game.

According to the descriptions provided in the Ketron report, the representations of
terrain, command and control, communication, combined arms operations, movement,
structure hardness, target effects, target acquisition, and fire control are well
conceived and reasonably realistic for division, brigade, and company level actions.
However, since there has been a minimal amount of recorded experience or analysis,
it is difficult to evaluate the realism or the efficiency of the three simulation levels
individually or the gaming operation as a whole. :

The positive features of MOBACS are: (1) it includes all levels of MOBA operations;
(2) military player/analysts can participate on-line and can both guide and leamn from
the play of the game; (3) a wide range of unit sizes can be studiea; (4) combined
arms forces can be played at all levels; and (5) considerable flexibility in force
structure, tactics, weapons, and the general military situation is afforded.

Shortcomings appear to be: (1) a fack of .operational experience with the simulation
and, hence, no real tests of the efficiency or effectivensss of MOBACS or its parts;

'(2) insufficient resolution in the Unit Operations Level Game t5 investigate such

factors as squad-level tactics, the details of weapon usage. (and, hence, effective-
ness), and the interrelationships among the env;ronment. tactics, and weapons: and (3)
problems in adequately representing the "terrain” in built-un areas, particularly in
cities where street networks are involved.

13
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SCORE>

The Scenario Oriented Recurrmg Evaluation System is a corps-level general evalu-
ation procedure based on a set of standi rd scenarios. It includes Air Force as well as
Army Operations. Although SCORES currently does not play MOBA, the Combined
Arms Center used a SCORES type of evaluation-based on the Eurdpe-l scenario to
gain insights concerning current force capabilities and MOBA shortfalls in its 1975- -
1976 MOBA study. The success of this effort would seem to indicate the feasibility
of modifying SCORES to include. MOBA type activity on a regular basis. The CAC
personne! involved with this effort are in an excellent position to guide such efforts.

The JIFFY War Game

JNFFY is an interactive computer played war game in which the partxcxpants make
decisions regarding tactical objectives and the computer serves ptimarily as a fire-
power score' board. It has been used in con;unctnon with SCORES evaluations and
could prove useful in this role when SCORES is modified to play MOBA., JIFFY, or a
similar interactive game, might also be of use in prescreening tactics for the Force
Operations Level Game pornon of MOBACS. :

'

DYNTACS

DYNTACS is a hlgh-resolunon, company-level simulation capable of plavmg combined

“arms actions on a 5 km-by-10 km battlefield. It was originally built in the middle

1960's to evaluate tank and anti-tank'weapon systems:(with no thought of MOBA). It.
is similar to a relatively large number of small-unit-action type simulations
constructed about that time such as Carmonette and T.-\TAW S.

These DYNTACS—type simulations have many attributes which could be very valuable
in studying the CIC phases of MOBA if they could be modified to do so. They should
be particularly valuable in modeling sustained company-level operations where the
actions' of individual elements must be accounted for throughout a battle made up of
multiple engagements over a significant area of a citv. This phase is basic to a real

. understanding of CIC operations. Currently, however, this phase cannot be simulated

with existing models since URBWAR .involves only a smgle acnon and the MOBA&.S '
Unit Operations Level Game lacks’ the resolution. .

The DYNTACS type simulation could be used in one or both of two ways. One would
be to modify it to play CIC itself. The other would be to incorporate some of its
capabilities into URBWAR and MOBACS. Recall that it has already been decided to
use the DYNTACS route-selection model in the next modification of URBWAR.

Training : o e

Although there is much about MOBA which is similar to. other types of military ober-
ations, MOBA obviously contains many significant features which are new and differ-

‘ent from traditional operations. It is essential that training programs be evolved to

cover these features and that these programs be fully coordinated with emstmg
programs so that MOBA training is treated as an integral operation.

The subject of training was given careful attention in the CAC study, and was on the’

agenda of the 19-20 July 1977 DARCOM-TR ADOC Coordination Conference on
MOBA. .

14



(..eneral Concepts

The characteristics of MOBA dictate. that training must include the tollowmg

L. For the Generals and Colonels:

! d.

The use of urbanized terrain as a force multiplier (for economy of
forces) to gain time, and/pr attrit the enemy.

Make best use of combined arms at the corps and dmsnon levels in

urbanized terrain. This includes air reconnaissance and support,
armor, artillery, air mobile operations, and service support.

Consxderatxon of polmcal, religious, ahd humanitarian factors in

* accomplishing items (a) and (b). These factors could have important

beanngs on whether to defend, attack, by-pass,- -or abandon a giver

: cxty or area.

. Id

The administration of non-combatants in occupied areas, parti-
cularly when actual fighting is involved. This includes providing
protection, food, health care, and other services, preventing inter-
ference with military operations, and planning evacuation proce-
dures. .

C : 2. For the Captains, Sergeants, and Troops:

- ‘ 2.

. /': l ' b.

c.
d.
e

_- P , . . . ' f’e

. B

Tactics developed for MOBA, particularly CIC, where small units
must operate in relative isolation. This includes use of the vertical
dimension and coping with the potential of harassment and fires
from all directions.

Use of weapons and equipment, both traditional and those newly
developed for CIC.

Communicating and navigatihg during CIC.
Creating and dealing with rubble.
The psychological stresses inherent in CIC.'

Dealing on the personal level with non-combatants.

- The tactics and weapons that wxll be used agams‘ them by the
enemy.

A detaxled list of training needs is presented in Appendix S of the CAC report cate-
gorized under the headings Navigation, Engineer (building classification, demolitions, '
obstacles), Communications, Weapons, and Tactics (offense, defense) The major
importance of effective tactics is stressed.

s e
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‘Training Program Needs, ‘ ; .

Training program needs include both materials and facilities. A necessary first step
is the incorporation of current doctrine and weapon-system information into
appropriate documents and manuals. The doctrine aspects are beginning to be ac-
complished with the publication of the new FM 90-10 and the section on MOBA in FM
+ 100-5. However, the CAC study indicatés an immediate need to also incorporate
MOBA doctrine in FM 7-10 and EM 7-20.. In addition, current intantry and combined
arms Army Training Evaluation Programs (ARTEPs) are being revised to include

" MOBA missions, but an immediate need is recognized for the development of a train-

ing and evaluation scenario for ARTEPs 7-15 and 7-45 involving deiaying actions, in-
depth defense, route withdrawal planning, counter-attick, movement down a street
under fire, building entry and clearing, and a live fire exercise. These efforts should
be continued and plans made for periodic updates as training exercises and simulation
studies. yield new and better information. It is assumed that information concerning
new weapon-system, and equipment developments will be incorporated in approprxate
field manuals and training documents as quukly as possible.

Traxnmg for the Generals and Colonels wxll require, in addition to the availability of
current doctrine and weapon-system capabmty information, appropriate scenarios and
simulation war games through which experience can be gained. MOBA-type field
training facilities would obviously be highly desirable, but will of necessity have to be
limited due to the cost and lack of availability of ex:ensive areas or urban type .
settings in which to run exercises. The most that could be hoped for, from a practical
point of view, are facilities capable of providing field training in CIC operations of
the type specified by CAC. for inclusion in ARTEPs 7-15 and 7-45. Re'ultb wou!d then

have to be extrapolated for inclusion in higher level simulations and war games.
Because of the inter-active format of MOBACS, . its map exercise and Forceé
Operations Level Game could serve as MOBA training devices for corps and division -
commanders.

Trammg for the Captains, Sergeants, and Troops will have to include t‘\e latest in-
formation on weapons, communication devices, and tactics. It" skouid also include
. instructions in dealing with non-English speaking non-combatants. Some role-playing
exercises could be extremely valuable in this context. Map reading and experience in
maintaining one's bearings should also be present. Of great importance, however, is
field training in CIC operations including both the single attacks and the more
involved operations recommended for inclusion in ARTEPs 7-15 and 7-45. The
exercise shouid be long enough and realistic enough to fully bring out the psych-
vlogical effects of both hig intensity, close-range flre fights and the isolated oper-
ations of small units in streets and buildings. :

Training Facilities

Provision of field training facilities poses 'the greatest problem in MOBA training.
Existing facilities are extremely rare. There is a small ‘facility next to the wall in
.~ West Berlin which the Berlin Brigade uses for training and :an additional facility is
"'planned at ‘Grafenwoehr in West Germany. The Federal Republic of Germany
maintains a MOBA training site at Hammelburg. ‘ ‘
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There is mrrently essentially no suitable facxhty for MOBA training in the United
States. , The XVIII Airborne Corps has plans for a MOBA facility at Ft. Bragg and the
FY 79 DARCOM list of MOBA tasks includes renovation of a three-story building in
the Edgewood Area of Aberdeen Proving Ground as a test {acility.

With reference to the proposed Ft. Bragg facility, some concern was expressed during
the July 1977 DARCOM-TRADOC meetng about proceeding to an expédnsive fucility
withdut some assurance that it will provide a valid MOBA training -situation,
Although the point is well taken, it appears that enough is already known about the

general MOBA, and more specifically CIC, environment to proceed with certain parts,

of such a facility with the rest to be added later as knowledge accrues. For éxample, °

a single one-block long street lined only with facades of buildings supporting firing
platforms would provide at least some minimal aspects ‘of a movement down a street
and being fired upon from many directions and altitudes. A pair of cross streets
would increase the realism. A few of the facades could later be replaced by actual
buildings for use in defending, entering, and clearing operations. Relanvelv few

actual buildings would be needed. Additional facilitizs, including tunnels, decep .

buildings, utility stations, and even rivers and bndges could come later. It is
essential, however, that a sutficient set of structures be in place at an early date to

parallel in the field what URBWAR attempts to simulate, including a live fire’

capability. Then, simulation studies using URBWAR could be checked in thé field and
tield experience built into URBWAR. In this way, understanding of what is required
for a comprehensive MOBA training facility could be gained. [t could further be
enhanced if the results of both the initial field tests and the URBWAR studies could

be incorporated into a higher level simufation and the resulting outputs used to help:

with the advanced designs of the MOBA training facility. [n any case, some efements
of such a facility are needed now so that the desired level of understanding of MOBA
can be gained as soon as possible.

Conclusions

i, Recent studies of MOBA have produced a good foundation upon which to
- formulate a first-cut MOBA doctrine and identify problem areas which
need study.

2. Several simulation models exist which have the potential of playing sig-
nificant roles in the continued development of MOBA doctrine and the
evoiution and evaluation of appropnate tactics, weapons, equnpment, and
training programs.

3 A hierarchy of simulation models is needed both to study’ and to train
personnel for the various levels of MOBA activities.

4.  MOBA training facilities are a necessity in gaining experience with
MOBA, .and particularly CIC, both to train personnel and gain additional
knowledge to further develop doctrine, tactics, and weapons. Live fire
‘capability is extremely important.

5.  The newness of MOBA interest and the resulting lack of detailed opera-
tional knowledge coupled with the high cost of urban type training facili-
ties, dictates an evolutionary approach to the designing of such facilities.
There is, however, an immediate need for a facility in which to engage in
a single attack on a defended building and to experience fires from many
heights and directions as an advance is made through a street.
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Recommendations

L

10.

e

S.:

MOBA modeling, simulation, and training plans and activities should
consider the broad range of MCBA; namely, CIC, operations involving the

combmatxon of man-made towns and ‘the sur'oundmg natural terrain, and,

MOUT. _ ‘ , P

Field and simulation studies should proceed' sirﬁultaneously so that each
can benetit from the fmdmgs of the other.

Continue th- development of URBW AR as a platoon-vs-platoon, single
assault, short time duration shot-bv-shot model, incorporating into it
those features of other small-unit-action simulations felt beneficial and
the capability for at least parametric treatment of other factors such as
CBR. Some of this development will have to wait for the results of field

' 'tests or additional changes made as new knowledge becomes available.

Use URBWAR to devg!ob appropriate disttibutions and statistics for

higher level simulations, models, and war games. : '

Continue to develop MOBACS as new information becomes available from

field 'tests and new 'subroutines are developed .or adopted from other

sxmulanon models. '

Investigate the use of intercorrelations in the development of the statisti-

cal battlefieid in the MOBACS terrain model as a means of increasing the
realism in representing street networks and building complexes.

. Develop a comprehensive CIC model of sufficient resolution to inv'estigate

such factors as squad-level- tactics, the details of weapon usage,
interrelationships among the environment, tactics;, and weapons, individual
detection and firing capability, and psychological factors. This investiga-
tion should include examinations of the MOBACS Unit Operations Level
Game to check the feasibility of increasing its resolution to the level
required and of DYNTACS and perhaps other high resolution simulations
to see if they can be adapted to MOBA. MOBACS offers the interactive

feature, a decided advantage, but some difficulty may be experienced in

getting it running on a production basis. DYNTACS has the resojution, a
relatively sophisticated tactical decision making capability, and is
operational at Ft. Leavenworth, butis a completely closed simulanon.

Using the expertise gained by CAL in their MOBA study, modify (expand) '

SCORES to include MOBA.

Invesngate the appropriateness of modifying JIFFY or perhaps other

interactive corps level simulations for use as a MOBA MOUT mode| and as -
"a high level training device.

Continue the dissemination of current MOBA doctrine and related mater-
ial in field manuals and training documents and provide for the rapid

update of these publications as new and improved information becomes .
'~ available.
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- 16,

'

Investigate the use of the MOBACS map exercise and Force Operations
Ler Game as MOBA training devices for corps and division commanders.
Its  :eractive nature should make it well suited for this purpose. Should
t" ot prove feasible, JIFFY and other high level models would have to

.onsidered. If no existing high-level model can be adapted to do the
.20, a new game would have to be developed from scratch.

Appropriate training materials and inputs to the high leve& MOBA game
should.be prepared for use by corps and division commanders. The follow-
ing subjects should be included: (1) the use or urbanized terrain as a
force multiplier, (2) the use of combined arms at the corps level in urban-
ized terrain, (3) consideration of political, religious, and humanitarian
factors, including the effects of collateral damage, in planning military
operations, and (4) the administration of non-combatants in occupied
areas, in particular where actual fighting is taking place.

Appropriate training materials and programs should be prepared for use at

company level and below. The following subjects should be included:

(1) MOBA .tacticsy especially CIC tactics, (2) traditional and newly
developed weapons and equipment, (3) communication and navigation
during CIC, (4) creating and dealing with rubble, (5).psychological
stresses inherent in CIC, (6) dealing on a personal level with non-English
speaking non-combatants, and (7) the tacncs and weapons that are used
by the enemy.

A MOBA traminﬁ facility should be plannéd for construction and modifi-

. cation on a continuing basis as knowledge of MOBA operations and train-

ing requirements increases. An immediate capability should, however; be
provided that wili enable field exercises to be performed which enact in
real life items which the URSWAR model simulates. This involves a
single attack on a defended multi-room building starting either from the
street or another building, with platoon-size forces on both sides. Results
of the field exercises could then be used to update URBWAR and
URBWAR study results used to organize and equip offensive and defenisive
forces in CIC. A logical next step, ~s information becomes available, is to
provide for a comprehensive company level CIC operanon. eventually with
combined arms.. .

Study the use of the absorption walk, frangible bullets, etc., to minimize
injuries during live fire exercises.

Study the use of electronic, laser, and other devices to' determine and

record hits and damage caused by the weapons employed in trammg ex-
ercises. |
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SECTION 2

Mapping

Earlier studiesl of MOBA have directed attention to the fact that in previous opera-
tions involving U.S. forces in urban areas, up—tq—date information on urban features of
_military significance was not available. [t is projected that future operations in such
areas will generate needs for a great variety of information including routes of
transportation, communication systems, underground installations, key governmental
centers, structures, etc. To avoid problems of th~ past, large scale maps showing
such features will be essential. Indeed, it has been said that planning and preparz-
tions for MOBA would appear to bé more important to an effective city defense than
new and original concepts. . .

With these requirements in mind, the committee sought to determine the state-of-

the-art of mapping of urban areas that show all features of military significance

related to ground operations and then to offer some recommendations with respect to

efforts that should be initiated to ensure that the mapping needs for built-up areas
for the future will be met. To this end, a member of the committee met with
representatives of the Defense Mapping Agency (DMA)* and the U.S. Army Topo-
“graphic Laboratories (ETL)** to review the extent of their efforts directed to meet-
‘ing MOBA requirements.

v

The Defense Mapping Agency

Of particular interest to MOBA and the matter on which discussions were focused at
the DMA were the activities of the Topogranhic Center. This Center is concerned

with the production of tactical topographic maps. It was reported that the Office for .

Plans and Requirements of the DMA had not received a definitive statement
concerning services specifically desitned to support MOBA. There is a requirement
to provide city maps but it was reported that there has not been a serious undertaking
to produce a map or topographic product specifically desxghed to meet MOBA
requirements. There have been discussions concerning the various characteristics of
urban areas that may affect military operations but it was reported that DMA had not
received any specmc requirements from the Army" to prepare maps specifically
designed to show’ such features. In response to a question as to whether or not, if
requested, the DMA could develop maps to meet MOBA reauirements, it was reported

that they did have the capability to produce such maps but th.t the current workload |

would make it impossible to'undertake such a responsibility without a significant

increase in budget. With respect to budget, it was further reported that the level had

more or less stabilized and it was perceived that if any new actmty were 10 be
undertaken, it would have to be done by trading off on-going activities.

1

! GTE Sylvania Final Report dated 9/3/73
*, ** _ See notes appended hereto.
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' ' SVth respect o products now beng produced that would provide same (nformation § s
: MOBA, the DMA produces three types of ¢ty maps characterizdéd as tolldws: 1. City

. Route Grapoie Maps, which simply show the lines of travel trough urten areas,

C30 Gty Graphie Maps, which show  an intermediate level of intormation, and

) _ Lothhitary Oty Maps at a scale of to 12,309 that contain the areatest gevouant Sf
- information ncluding topegraphic features.  These maps are preparsd in large nart

from awr phomgr aphs. '

The tollowing addntlonal facts r-ner Aed from discussions with representatives {rom

© the DMA. ,
S , ' L T‘\e DMA does not collect intelligence; it dmrnds on othee agencies m('x
' S as the DIA, the ClA, etc,, for such nformatian,
. ' . © L With respect to our NATO aulies, t*wrn 13 an agreement that »ach country’
wl“ prepare its.own 'maps in ace yrcance with an ag'eed-upm set of speci-
fications. °

: ). Finally, it was reported that if the D\\A’Ishould become involved in any
: ‘ : mapping exercise in Europe, thus woutd have to De agreed upm By our
© NATO allies. { C

In later discussions with the £TL, it was repored that the DA serves primarily as a
; . production agency with respect to mapping and that it & pends in Iarg~ part on the
cresear h effort: of the ETL o mpport these activities,

B , . The ( .S, Army Engineer Tupngnphnv (aboruom-s Lo '

The U.S. Army Engmeer Topographic Laboratories (ETL) has a prime responsibility of
engaging in-research related to mapping, Among its elements i3 the Terram Aralvsis
. Center (TAC).*** This Center is concerned with the development of a "compendium
‘of available data on pertinent natural and man-made {msatures of tan area) and an
evaluation of their e fects on tactical military operations.” A Terrain anajvus report
contains maps showing surface configurations, surface drainage, surface warsr,
ground water, engineering soils, engineeriny geology, vegetation, climate, ¢ross
country movement, lines ot communmication, etc. . Although the efforts of the Center
~have not been focused on built-up areas, it would appear that it has the competence
to treat such areas. At pre.ent, it is doing state-of-the-art. studies of terrain in
gencral. . ' .

f
¢

f : Among activities related to mapping of significance to VMOBA are the dcvelmpmpnt of
three maps that have been prepared by ETL. The first of these is & map at a scaie of
I to 730,000 that inCludes the whole of Europe; it shows all urban areas having an
area j, ater than 0.25 sq. km. This map clearly demonstrates why it is becoming
important to give consideration to MOB A, The second map shows the Fulda ‘corridor
at' a scale of 1 to 230,000, It also shows all urban areas larger than 0,09 sq. km, and
clearly demonstrates how built-up areas hiock traditional lines of moverrent,. The
third map shows the projected incregse in urhanization of the Fulda corridor for the
year 2,000, It demonstrates the increasing importance of \IORA in the yeary ahead,

i1
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o ' se¢ See notes appended hereto,
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WP ticutae relevance to ATORA s the Cevelopment of 4 mappiag svsten that as
terded to supelant the current DALY City Route Graphee, oty Graptue, and Midctaey

Coan Maps sreviously described, The new svstem will consist of 3 caombinatin of the

ity Ronte r |p'\u‘ and the ity Graphie Maps of the DV svatem, A map sismilae

SAhe ol MLitary ity Map and one that representy an effort to stretch the «urrent

three types of maps are avatlable. These maps are retedred to by the CTL as fevel 1,
IV and T napy, respecnively,  The levet Ul type map shows much of the information
that s required tor MOBA,  This includes tvpes of builldings depicting story heights as
well as types of construction: that s, steel rame, concrete, masonry, etc, 1t shows
the widths of'city streets, beidee data including horizontdl and overtiead clearances as
well a8 tines of hridge structures, [t shows rulroads, foser trancmission [ines with
voltage and thwer henhrs, subway routes and stations, nipelines, spires and chiunevs,
apen areas, and Land ases Inoadditiony the map {oho includes 4 three dumensional
bl jue steren pretorial of a three dimensional view of a4 Citv, \lthough some of the
NFOrMation necessary to prepace a level 1 map can be ubtained {rom remaote sensing’
techmigques, 1t s obvious that much of it must be obtained on location, It was
reported that the preparation of a level [l inap s very titme consuming; thus, nt would
need to be prepared well n advance of any antic m.ncd d for t.

vate-of-the.art (4 also under development, l_\penmrnt{l examples of ~ach of these

Another development at the ETL of sigmificance to MOBRA s the Army Terrawn
Information System (AR TINS)L  This svstermn ts designed. to provide terrain intelligence.
1o tield armies,  When fully developed, the svstem will be designed to "embudy
automated processing, production, storage, retrieval, dn;emm.mon. and up-dating of
terrain ntefhignece.” The data’ bank wili include vegetation and surface configura-
tion, hvorology .u\d nitural resources, electric power, solid fuels, petroleum and
naturat gas ‘hines, ar ternunals, water teriminals, lines of communication logistic
tacitities, underground instaliations and de(mses and Jdath related to Lhm.nologv and
metenralogy.
Conclusions
l. As populations continue to become more and more concentrated, MORA
“will'became more and more unavoidabdle,

2 In order to conduct MOBA, it will become highly important to provide
intetligence concernming the phyvsical features of an ueban aread srh as
thuse now being included in the jevel LIl experimental map being Jeveloped
by the ETL.

f

), \nhough a significant amount of mapping itelligenve can be obtained
from remaote seraine, a substantial amount of essential information will
need to be abtained on location. Fur‘hermore, the tash of obtamming the
essential information and depicting it an uwlul form 18 tume consunung;
thus, (f the required information is (0 be available when needed, it will
have to he obtained well in advance of military operations. '

h, The [T does have the resources to process mupping intormation required
for MORA but more attention ‘nust he toc uwd‘ on the mappng of mtorvn.x-

Ton ragquired \pﬂ e .lllv tor MO, ;
1



‘{m'nmmvmi ttions .

Mapping fot MOBA ~ill probably always depend chiefly on data obtained on-site and
in advance.: Mcps for MOBA must therefore be prepared before the fact. If MOBA is
important more of this work should be done '(technology will probably never

'su’,mf\camlv stmplify the problcm) In spite of this recognized shortcoming several

afforts appear likely to provide meaningfui retutn. They are as follows:

1. Appropriate agencies be tasked to obtain the intelligence that cannot be
' -obtained by remote sensing on a continuing and sustained basis. Some
important urban featutes that will affect military operations that cannot
be disclosed by remote sensing are continually changing. Accordmgly. it
will be necessary systematically to up-date this ir.formation and r(eep it

current.

2. It is also recommended that we seek to reach agreement with our allies '
with respect to the in{ormation required as ‘well as the format for de-

' picting it for the purpose of conducting MOBA. The division of respons-
ibility for performing this task should also be agreed upon, :

3. It is recommended the Army Terrain Information System (ARTINS) be
i designed to include intelligence concerning features of built-up areas that
are of military significance. In such a system the data bank would
include, 'in addition to terrain intelligence, features such as underground
installations, types and configuration of buildings, power and communica-
tion centers-and line, piers, railroads, roadways, bridges, etc.
4. - Developments in remote sensing techriology offers the possitility in the : ,
~ near future of obtaining much cof the most useful information needed for '
MOBA in enemy tetritory or elsewhere not easily accessible for on-site
. intelligence and of updating existing maps on a near real-time basis. We
recommend continuing strong emphasis to assure that a system. to
incorporate remote sensor outputs on a necr real-time basis in the combat
intelligence is in place to exploit a rapidly developing technology.



NOTES

*DMA: The DMA is comprised of Aerospace, Hydrographis, & Topographic Centers.
It is also responsible for the Defense Mapping School, the Inter-Americar, Geodetic
Survey and DMA Depots. "It serves the land, sea, and aerospace rcquxrements of all
the U. 5. Defense forces by providing management of all mapping, charting and
geodesy activities common to those forces. The Director of DMA reports to the
.Secretary of Defense through the JCS. It has an authorized strength of 7600 civilians

and 725 military personnel.. Its products fall into three categones maps for land

maneuvers and operations, charts for nautical and aerial navxganon and operations,
and geodetic data on the size and shape of the earth, the precise position of points on
its surface, and the variations in the pull of gravity and magnetic force at points all
over the world." The Office for Plans and Requirements for DMA is concerned with
.operational and contingency plans. Its current operational budget is approximately
240 million dollars per year. o o

Discussions concerning DMA acnvmes were held with Brigadier General Ames ‘\lbro.
Jr., Deputy Director, and Mr. Yates Dameron, Assistant Deputy- Dlrector, both of the
Office for Plans and Requirements for DMA. .

*+ETL:' The ETL is a field operating agency of the Office of the Chief of Engineers.
Its major R&D missions include, automated mapping, point positioning, and military
geographic information. It is organized into five prime R&D elements: The Research
Institute, the Computer Sciences Lab., Geographic Sciences Lab., Topographic Devel-
opments Lab. and the Terrain Analysis Center. These elements employ 78% of ETL's
work force which is comprised of approximately 280 civilian and military personnel.
The remaining 22% provides the necessary administrative staff services. At the ETL
discussions were held with Colonel Philip Hoge, Commander/Director, and Lt. Col.

William Stockhausen, Deputy Director. Meetings were also held with the Chief of the -

Terrain Analysis Center (TAC), the Chief of the Topographic Design and Development
"Group as well as the Director of the Geographic Sciences Lab.

+##TAC: The Terrain Analysis Center reports dxrectly to the Technical Director of

the ETL. It has an operational rather than an R&D mission. Established by the Chief

of Engineers ir. 1975, it provides a terrain analysis [capability at Department of Army
level. TAC prepares specific terrain studies and analyses in support of contingency
plans in war scenarios. It assists and complements civilian users for terrain
intelligence. It is developing a capability to provide military geographic information
and terrain data from all sources worldwide needed for military and civilian

contingency planning, training and engineering. TAC's location within the ETL -

enables it to test new methodologies, techniques and systems resulting from R&D to
represent the user in these areas. When tasked to perform its mission, TAC is divided
into two teams of analysts - one, a Data and Acquisitions Management Team; the
other, the Data Analysis Tearm. TAC includes among its representative projects the
development of special terrain studies in support of MOBA by the Defense Advanced
Research Projects Agency (DARPA).

From discussions at the ETL, it was learned that this Laboratory has the
responslb:lxty not only to support the. Army but also to conduct R&D for DMA. At the
ETL, it was reported that the DMA is primarily a production agency though it is not
precluded from engaging in R&D in support of its own activities. As a final item, it
was reported that the ETL must rely on the DIA, the CIA, etc. for intelligence just as
. does the DMA. It should also be noted that the Army does have a capability to
produce maps in field units to support Army needs.
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3-1.0

‘ BACKGROUNDI

As it does in other mission areas, MOBA introduces unique problems to the
conventional methods for detecting, locating and identitying forces. Many
surveillance technologies, e.g., night vision systems, require line of sxght
between friendly and enemy forces. In budt-up areas, whether intact or in
rubble, open areas are'few and the enemy is readily concealed. Even those

technologies not requiring line of sight, e.g, unattended ground sensors,.
. suffer fram unique problems associated with background clutter not present

in urban areas. As an initial step in determining the magnitude of these
problems, it is necessary to evaluate present surveillance and 